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無呼吸検出時に作動する圧電式呼吸補助装置の開発 
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The existing breathing assistance system for people who have sleep apnea syndrome requires air pump and 
air pressure sensor. CPAP (Continuous Positive Airway Pressure) is a well-known procedure for monitoring 
and assisting breath during the sleeping time. Based on the procedure in the CPAP, we develop a new breathing 
assistance system which employing a new piezoelectric device which can act as a small blower as well as an air 
pressure sensor. Validity of proposed breathing assistance system was examined and confirmed through 
preliminary experiments. 








































































Fig.3 Conceptual diagram of proposed breathing assistance  
device 
 







































































Fig.9 Electromagnetic air valve 
 
 
Fig.10 Photo of disassembled electromagnetic air valve 
 Fig.11 Opened electromagnetic air valve 
 
 
Fig.12 Closed electromagnetic air valve 
 
 












Fig.14 Mask part 
 
 





























定には， SESIRION 製の差圧計 SDP2000-L を使用した． 
  
 













Fig.18 Situation of respiratory detection experiment 
 












際のマスク内の圧力の変化を 1 分間観測し，電磁式空気 
 
 
Fig.20 Situation of respiratory experiment when valve is open 
 
 
Fig.21 Experimental results of respiratory experiment when  
valve is open 
弁開放時に自然に呼吸を行なえているかの実験を行なっ
た．計測結果を Fig.21 に示す．1 分間呼吸補助装置を装
着して呼吸を行なったが，初めの 10 回分の呼吸の時間と



















Fig.23 Experimental results of pressure measurement  
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